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EMERGENCY NOTIFICATION AND EVACUATION 
SYSTEM PORTION OF THE PFP SAFETY ENVELOPE 

1.0 PURPOSE 

The purpose of this dowment is to provide the definition and means of maintaining 
the safety envelope (SE) for the Emergency Notification and Evacuation System 
(ENES). Together with the appendices, it provides: 

1. 

2. 

3. 

4. 

5. 

6. 

The system requirements for determining system operability. (Section 3.0) 

Evaluations of equipment to determine the safety boundary for the system. 
(Section 4.0) 

List of system drawings that are annotated to show the SE boundaries. (Appendix 

Identification of the SE equipment by reference to systems and drawings. 
(Appendix B) 

Requirements for the individual SE equipment. (Section 4.0) 

A list of the operational and surveillance procedures necessary to operate and 
maintain the system equipment within the SE. (Sections 5.0 and 6.0) 

A) 

The Private Automatic Exchange (PAX) phones and PAX switchers are outside the 
safety envelope defined in WHC-SD-CP-OSR-010, Section 5.4.10, "Safety 
Communication and Alarm Systems," Section 5.4.1 0.1, "Major Components and 
Operating Characteristics," and Section 5.4.10.1.12, "PAX System." The PAX override 
microphone system maintains the safety envelope, and functions as a backup to the 
evacuation sirens during an emergency. 

2.0 BACKGROUND 

Plutonium Finishing Plant (PFP) Final Safety Analysis Report (FSAR) WHC-SD-CP- 
SAR-021, Rev 0, September 1995, Chapter 9.0, postulates a number of abnormal 
operations and accidents which may require PFP personnel to evacuate the facility or 
take cover. In addition, the Building Emergency Plan for Plutonium Finishing Plant 
Complex, HNF-IP-0263-PFP, identifies six generalized potential emergency situations 
that may require an evacuation or take cover response. The situations and responses, 
summarized in HNF-IP-0263-PFP, are as follows: 
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SYSTEM PORTION OF THE PFP SAFETY ENVELOPE 

I) Potential evacuation response 

a) Release of hazardous material (radioactive or nonradioactive) at this or 

b) Loss of utilities 

c) Protective response to emergencies affecting ability to inhabit the facility 

another facility impacting this facility 

(Le., bomb threat) 

2) Potential take cover response 

a) Release of hazardous material outside of a facility 

b) Attack by hostile factions 

c) Protective response to emergencies affecting the facility or personnel 

The set of equipment at PFP that is designed to provide information to the Building 
Emergency Director (BED) to determine the appropriate emergency response, notify 
personnel of the required emergency action, and assist in their response is referred to in 
this document as the ENES. The table for emergency notification and evacuation 
system SE equipment is listed in Appendix 6. 

The SE equipment in this system consists of the following: 

1) Plant crash alarm system phones 
2) Internal PAX override microphones 
3) PAX speakers 
4) Central PAX amplifiers 
5) Evacuation sirens 

Because this equipment failure could result in significant harm to facility workers due 
to industrial hazards, it is classified as Safety Significant in the FSAR. 

The fire, criticality, and radiation alarms are not considered part of the SE for the 
ENES. They are, however, part of the PFP SE and are addressed in the SE documents 
covering fire protection, criticality detectors and alarms, effluent stack monitors and 
samplers, and room continuous air monitors. 
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SYSTEM PORTION OF THE PFP SAFETY ENVELOPE 

3.0 SYSTEM FUNCTIONAL REQUIREMENTS 

The decision to activate the evacuation or take cover alarm is made by the PFP BED 
for PFP facility emergencies. Area or site wide emergencies may also require PFP 
personnel to take emergency action. Once the decision is made to notify personnel of 
the required emergency action (e.g., evacuation or take cover), there are various means 
available within the PFP facility to do so. The ENES therefore, is required to perform 
the following functions: 

1) Annunciation of the evacuation or take cover alarm. 

2) Provide notification to PFP personnel of action to be taken, and as a backup 
communication source to the emergency sirens (Le., evacuation, take cover, 
criticality). 

4.0 SAFETY ENVELOPE EQUIPMENT 

4.1 SELECTION OF SAFETY ENVELOPE EQUIPMENT 

The equipment in the ENES SE can be grouped by two basic functions it performs. 

4.1.1 Communication Equipment 

There are PAX override microphones located in Room 104 in 234-52 Building, 
and in Room 25 in 270-2 Building. Also, phone lines - Line 1 and Line 2, can be 
used for PAX overrides within building 234-52. The phones in Room 321A - 234- 
52 Building, the Micon' Station - 2345ZA Building, Room 500 - 2912 Building, 
and Room 602 - 2736-28 Building all have Line 1 and Line 2 capability. The 
system will provide the PFP facility with PAX announcement capabilities, if the 
phones are lefl off the hook. The PAX override microphone system is safety 
significant equipment (SSE). 

The PAX speakers are utilized for two safety of personnel actions: 1) to 
announce an evacuation of air spaces during a potential airborne contamination 
event (e.g., continuous air monitor (CAM) alarm, serious contamination spread, 
loss of ventilation), and 2) to announce a test of the Criticality Alarm System 
Horns. The speakers that insure the areas to be covered by these announcements 
hear the announcements are SSE. Table 4.1 identifies the areas encompassed by 

MICON is a registered trademark of MICON Systems, Inc., Houston, TX. 
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the ENES SE. The SSE speakers must meet the requirements of section 4.1.3. 
Commercial grade equipment meeting those requirements may be used to 
replacelsupplement the SSE speakers. 

4.1.2 Notification Equipment 

The primary system used to notify PFP facility personnel to evacuate or take 
cover is the evacuation sirens. The PAX system will function as a supplement to 
the evacuation sirens in an emergency at PFP. The crash alarm system, a feature 
of the plant telephone system, is used to notify the PFP BED for site or area 
emergencies. 

The evacuation siren system consists of more than 31 sirens and a siren 
controller. There are approximately 28, 125VDC powered sirens in various PFP 
facility buildings. These sirens are powered from 125VDC Emergency Panel PD 
via Panel DC (about 27 sirens) and Panel DD (1 siren). These panels are located 
in rooms 265 and 266 of 234-52 Building, respectively. Control power for Panel 
PD is via 125 VDC switchgear batteries. The switchgear batteries are charged by 
parallel battery chargers tied to the emergency bus. There are two 12OVAC sirens 
in 270-2 Building, which are powered by normal power via Panel A and have their 
own UPS. Panel A is located in Corridor 7, Column E19 of the 234-52 Building. 

of the 234-52 Building, and one on the roof of the 2736-ZB Building. The sirens 
are powered from emergency power backup. 

There are three 48OVAC sirens, one in the ventilation plenum, one on the roof 

There is a siren controller for all the DC and AC powered sirens. It controls the 
tone of the siren to indicate which emergency action to take: a steady tone is the 
signal for facility evacuation, a wavering tone -take cover. There are siren control 
switches in plant locations: 234-52, Room 321A; 2701-ZA; and 2736-ZB, Room 
607. The siren controller is powered directly from emergency 125VDC Panel PD. 

Evacuation and take cover alarms can also be initiated using the crash alarm 
system. This is a feature of the plant phone system that allows a message to be 
given over selected phones throughout the facility by dialing one number. This 
system is primarily used for area or site emergencies. The crash phones in the 
PFP facility are in the 234-52 Building, Rooms 104, 107, and 321 and 270-2 
Building, Room 62 and are identified by yellow stickers on the handset. 
Instructions received via the crash alarm system are then relayed to other PFP 
personnel by sirens, PAX, or verbal instructions. 
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4.1.3 Speaker Qualification 

4.1.3.1 Safety Envelope Speakers 

Commercial grade speakers meeting the following specifications are acceptable 
for use when connected to the central PAX amplifier system (see figure and the 
related table 4.1 below). Speakers of less than 10 watts shall have a variable 
impedance selector (for volume control) and be designed for use from a 70 volt 
central amplifier system. Speakers greater than or equal to 10 watts do not need 

I -- 

U 
SE Boundary 
0 

I r m  mq n E 

Table 4.1 . .~~~ ~ ~ .. . 

Buildings within SE Boundary for PAX System 
241-2 241-ZA 241 -ZB 236-2 
291 -2 2736-2 2736-ZA 2736-28 
234-52 234-52A 2734-ZL 2731-2 
2727-2 

to have a volume adjustment, but must be designed for use with a 70 volt central 
amplifier system. The following are the part numbers for speaker assemblies from 
the manufacturer of the amplifiers used in the PAX system. Speakers are not 
restricted to this list, but must be functional equivalents. 
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Bogen2 WBS8T726BVR (Wall mount box with 7 watt speaker and volume 
control) 

Bogen SPTlBA (weatherproof horn with 15 watt output) 

Bogen SPT3OA (weatherproof horn with 30 watt output) 

4.1.3.2 General Service Speakers 

Speakers outside the safety envelope (see Table 4.1) are typically powered 
from an independent 24VDC power supply connected to a local power panel. 
Replacement or new installation speakers for this portion of the system shall be 
commercial grade speakers rated between 5 and 30 watts. The following 
speakers, or their functional equivalent, are acceptable: 

VALCOM3 V-103OC (weatherproof horns; 5, 15, or 30 watts) with 

4.1.3.3 Speaker Connectors 

Speaker connectors within the safety envelope (see Table 4.1) are three 
conductor connectors with a configuration that will mate with the ones listed 
below. The following connectors, or their functional equivalent, are acceptable: 

Switchcraf14 A3M (Cable Plug -for use on cable from speaker) 
Switchcraft B3F or C3F (Box Receptacle -for use on junction box) 

4.1.3.3 Override Microphones 

the one listed below. 

VALCOM V-400 (Dynamic Desk Paging Microphone) 

manufacturer's recommended power supply. 

Override microphones are acceptable if they are functional equivalents with 

' Bogen is a registered trademark for Bogen Communication Inc., Ramsey , NJ. 

' Switchcraft is registered trademark for Switchcrafl Inc., Chicago, IL. 
Valcom is registered trademark for Valcom Inc., Roanoke, Va. 

~ 
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4.2 JUSTIFICATION FOR EXCLUSION OF EQUIPMENT FROM SAFETY 
ENVELOPE 

Specific components not included in the safety envelope and the reasoning behind 

4.2.1 PFP PAX Communication System 

The PFP PAX communication system (consisting of the PAX phones and PAX 
switchers) is not included in the safety envelope because the PAX phone system 
is not needed to evacuate personnel at PFP. The PAX public communication 
system's main function is to supplement the evacuation sirens in an emergency at 
PFP and serves as a backup to the evacuation system in the event of an 
emergency. These functions of the PAX phone communication system are not 
considered safety functions. 

The fact that personnel can be exposed to airborne contamination in rooms 
beyond the one with an alarming CAM requires the PAX speakers to inform 
personnel in the affected areas to exit to a safe area. Areas covered by CAM's will 
also need to be covered by the PAX speakers for any affected areas. This is a 
safety function for these selected PAX speakers and they are within the SE 
boundary. 

It is a fact that personnel could be injured evacuating during a Criticality Alarm 
System Horn sounding. This risk is acceptable if it is an actual alarm. However, if it 
is a test of the alarm, personnel are notified via the PAX speakers that it is a test 
and not to respond. This notification provides a safety function preventing injury. 
The PAX speakers covering the areas within the required area of coverage for the 
Criticality Alarm Horns are, therefore, within the SE boundary. 

Since part of the PAX system speakers are within the SE boundary, and the 
amplifiers and microphones necessary to generate the signal to the speakers are 
also within the SE boundary. Based on the above conditions, the PAX override 
microphones, the identified speakers, and the system amplifiers are SSE. 

their exclusion is discussed below. 

5.0 SAFETY ENVELOPE PROCEDURES 

There are no SE procedures for the ENES. However, there are administrative and 
facility preventive maintenance procedures which address some of the equipment in this 
system. 
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5.1 OPERATING PROCEDURES 

There is an administrative procedure that defines the responsibilities, duties, and 
responses for PFP facility emergencies. This procedure is the Building Emergency 
Plan for Plutonium Finishing Plant Complex, HNF-IP-0263-PFP. This procedure 
identifies what and how to signal for an evacuation or take cover emergency. Fluor 
Daniel Hanford Emergency Management Procedures, DOE-0223, Vol. 1,2,3, 
Emergency Plan Implementing Procedures, Richland Operations Office addresses 
area and site wide emergencies which may require a response from PFP personnel. 

A monthly siren operability check is conducted by PFP Operations in accordance with 
DOE-0223 RLEP 3.1, Section 4.1. The sirens are activated from one of the manual 
switches. The activation location is rotated each month so all active switches are 
checked. Completion of this check is documented in the Operations Tickle File, 
reference: FSP-PFP-0821, Conduct of Operations Manual, Chapter 19. 

5.2 MAINTENANCE PROCEDURES 

5.2.1 Evacuation Sirens 

22221 63, "Switchgear Control Battery Maintenance," provide instructions for 
operability testing the emergency battery. The emergency battery provides 
125VDC power to the DC Dowered sirens and the siren controller in the event of 
loss of AC power 

ZSR-158-001, "Private Automatic Exchange (PAX) System Audible Test" This 
procedure is to verify the audibility of the PAX System in-location at the PFP 
Faci I ity. 

ZSR-99C-001, "Evacuationmake Cover Siren Audible Test," This procedure 
verifies the operability of each of the evacuationhake-cover sirens. 
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6.0 SAFETY ENVELOPE SURVEILLANCE REQUIREMENTS 

There are no SE surveillance requirements for the ENES. However, there are 
administrative procedures for emergency planning and response that require the 
periodic testing of some of equipment in this system. Surveillance testing is specified 
for the following: 

Emergency Drills: Plutonium Finishing Plant Administration, HNF-CM-5-8, Section 
5.1, requires an emergency drill and exercise program be implemented at PFP. As 
part of the program, the following emergency drills need to be conducted annually: 

a. Fire 
b. Evacuation 
c. Takecover 
d. Bomb threat 
e. Contamination spread 
f. Loss of utilities 
g. Security 
h. Hazardous material 
I .  Criticality 
j. Seismic 
k. Process upset 

Sirens: DOEIRL-94-02, Hanford Emergency Response Plan, Section 10.3, 
"Maintenance and Testing of Alarm and Communication Systems," requires quarterly 
testing of building evacuation and take cover alarms. This testing requirement is 
implemented at PFP by the monthly operability check described in Section 5.1, and in 
conjunction with the audible testing procedure ZSR-99C-001. 

and take cover (wavering tone) alarm. Facility operations personnel audibly test both 
alarms at PFP on the first Thursday of each month. 

Crash alarm system: DOEIRL-94-02, Section 10.3, requires periodic testing of the 
crash alarm feature of the plant telephone system. These tests include site wide and 
area tests to be conducted monthly. The Emergency Preparedness staff conducts 
these tests with the building wardens or BEDS responding to the crash alarm tests in 
each facility. 

DOEIRL-94-02 requires monthly audible testing of both the evacuation (steady tone) 
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7.0 REFERENCES 

PFP FSAR, WHC-SD-CP-SAR-021, REV. 1 

WHC-SD-CP-OSR-010, Rev. 0-L. 

HNF-IP-0263-PFP REV. 4, Building Emergency Plan for Plutonium Finishing 
Plant Complex 

HNF-CM-5-8, Plutonium Finishing Plant Administration 

HNF-PRO-351~ Fire Protection System TesfingAnspecting and Maintenance 
Frequencies 

DOE-0223, Emergency Plan Implementing Procedures, Richland Operations 
Office 

DOElRL 94-02, Hanford Emergency Response Plan 
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RPPLICABLE FSAR ANALYSES: 

3 0 ACCIDENT SAFETY ANALYSES 

9.1 ABNORMAL OPERATIONS 
9.2 ABNORMAL OPERATIONWACCIDENTS 

RPPLICABLE PLANTlPROCESS DESIGN/ OPERATION DESCRIPTION(S) [FSAR CHAPTEW SECTION]: 

PFP FSAR, WHC-SD-CP-SAR-021, REV. 0: Chapter 5.015.4.10 Safety Communications and Alanns 

SAFETY SYSTEM DRAWINGS: 

H-2-70181. Sheet 1-4: Evacuation Siren 

OPERATING gO-series]: NIA 
LABORATORY [LO-, LA- series]: N/A 
HEALTH PHYSICS ["F.(P-0718 series]: NIA 

ADMINISTRATIVE: 

HNF-CM-5-8 PFP Administration, Sections 5.1 and 5.3 
HNF-IP-0263-PFP Building Emergency Plan for Plutonium Finishing Plant Complex 
DOE/RL-94-02 Hanford Ememency Resoonse Plan 

OPERATING SPECIFICATION(S) pSD-S-l1)43eries]: NIA 

SURVEILLANCE: 

2222049 Annual Test of the Evacuation Siren UPS - 270-2. 
2222163 Switchgear Control Battery Maintenance (Maintenance Bi-Monthly, Semi Annual, and Annual) 
ZSR-158-001 Private Automatic Exchange (PAX) System Audible Test 
ZSR-99C-001 Evacuationmake Cover Siren Audible Test 

OTHER 

Preventive Maintenance Procedures: 

2222049 Evacuation and Take Cover Alarm Panel and Relay Test 
2220163 Switchgear Control Batlely (BCMonthly) 
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Crash alarm system 
phones 

Provide alternate means of initiating 
evacuation and take cover alarms or 
providing other pertinent emergency I information to plant personnel. 

PAX override Mi-. Allow immediate dissemination of 
emergency information over all PAX I Soeakers 

PAX Speakers (within 
25 Rem boundary) 

Provide audiMe announcements 
throughout the fadlity to notify PFP 
Dersonnel about Dlant conditions. 

Central PAX amps Provide signal amplification for PAX I I speakers. 

Evacuation Sirens Provide audible signal to notify PFP 
facility personnel to evacuate or take I cover 

Siren Controller provides ability to control siren tone: 
steady tone-evacuate; wavering 
tone- take cover 

Site phones NIA 

PAX H-2-98389 

PAX H-2-B6389 

PAX 1 H-2-96389 

Evacuation Sirens H-2-70181 

Evacuation Sirens H-2-70181 1 
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